**Core tip:** This review focuses on an area in Hepatology which needs updating due to the recent contradictory recommendations from different international societies, *i.e*., American Association for the Study of Liver Disease, Baveno-VI and United Kingdom guidelines. Contradiction arises from lack of strong evidence. This comprehensive review analyses critically the key papers on which recommendations are based, and it also detects areas needing urgent research. There are also graphs and information which would help clinicians in their decision-making process.

INTRODUCTION
============

Gastric varices (GV) are present in around 20% of patients with cirrhosis, portal hypertension and varices detected in the endoscopy\[[@B1]\]. GV are quite different from oesophageal varices (OV), they are supplied by the short gastric, left gastric and polar renal veins and thus, they have different venous afferents compared to OV. GV bleed less frequently, but they bleed more significantly than OV. Bleeding from GV is less directly related to the degree of portal hypertension and more related to the size of the varix and wall tension.

In one large study, including 568 patients, GV were present in 20% at initial endoscopy with 9% of patients developing GV over a medium follow up period of 24.6 ± 5.3 mo, however this was after eradication of OV's the authors reported a mortality rate of 45%\[[@B1]\]. In comparison, a more recent study reported the six-week mortality of bleeding GV as being only 16.7%\[[@B2]\].

Another study reviewing 117 patients with fundal GV who had never bled showed that the cumulative risk for GV bleeding at 1, 3, and 5 years was 16%, 36%, and 44%, respectively with a total of 34/117 patients bleeding\[[@B3]\]; this was higher than a later study of 604 patients which showed a cumulative incidence of GV bleeding at 4.8%, 19.9%, and 23.2% at 1, 3, and 5 years respectively\[[@B4]\].

Currently, there is much more information on management of OV than on GV. Hence, most recommendations are based on expert opinions and not on evidence-based medicine.

CLASSIFICATION OF GV
====================

According to their development before or after endoscopic/surgical intervention
-------------------------------------------------------------------------------

Primary GV are present at the time of the initial endoscopy and before any endoscopic/surgical intervention, and secondary GV are those which appear after endoscopic/surgical intervention.

According with their anatomical site
------------------------------------

There are four types\[[@B1]\](Figure [1](#F1){ref-type="fig"}). Gastroesophageal varices (GOV)-1; gastro-OV type-1 are OV extending beneath the cardia through the lesser curvature. They are the most common type of GV, comprising around 75% of all GV. They are almost always associated with large OV (92%).

![Classification of gastric varices according to their anatomical location within the stomach. GOV-1: Gastroesophageal varices type-1; GOV-2: Gastroesophageal varices type-2; IGV-1: Isolated gastric varices type-1; IGV-2: Isolated gastric varices type-2.](WJH-11-250-g001){#F1}

GOV-2; gastro-OV type-2 are OV extending beneath the cardias through the fundus. They comprise around 21% of all GV and are associated with the presence of large OV in 50% of cases.

Isolated gastric varices (IGV)-1; isolated GV type 1 are not connected with OV and they are located on the fundus. They are seen in only 1.6% of patients with GV.

IGV-2; isolated GV type 2 are not connected with OV and are present in the stomach but not in the fundus. They are seen in 4.2% of patients with GV. This type of varices usually develops during or after endoscopic obliteration of oesophageal or GV, around 85% of the cases. In the other 15% of the cases portal vein thrombosis with or without liver cirrhosis is found. Most of these cases (59%) have other types of GV associated. Only 6% of these patients bleed during a mean follow up of 3 years\[[@B5]\].

A new type has been recently proposed by Singh, around 11% of patients with oesophageal and GV who cannot be classified in any of the other types, *i.e*., having OV and GV in the body, pylorus or antrum\[[@B6]\]. Clinical characteristic of this new type of GV has not been investigated yet.

According to their size
-----------------------

They are classified in small (\< 5 mm), medium (5 to 10 mm) and large (\> 10 mm). GV are more common in segmental portal hypertension caused by portal/splenic vein thrombosis, than in generalized portal hypertension due to cirrhosis\[[@B7]\]. This is probably due to a more direct transmission of increased portal pressure to the short and posterior GV. Fundal varices, *i.e*., IVG-1 and GOV-2 type varices, are developed by dilation of short and posterior gastric veins and large gastro-renal shunts are usually present.

DEFINITION OF HAEMORRHAGE FROM GV
=================================

Bleeding from GV is diagnosed when (1) active bleeding from a gastric varix is seen in endoscopy, (2) a clot or ulcer is seen over the gastric varix, (3) in the presence of large GV, absence of OV, and no other cause for upper gastrointestinal bleeding detected.

GOV2s bleed more frequently than GOV1s. Secondary GOV2s carry the worst prognosis, 38% of patients with this type of varices died of bleeding. IGV-1s bleed in a similar frequency as GOV2s, but are less frequently present\[[@B1]\].

The main risk factors for bleeding are the degree of liver dysfunction, location, size, and presence of red spots on the varix\[[@B3],[@B8],[@B9]\].

GV bleed less frequently than OV, but it seems GV bleed more severely than OV. The transfusion requirement is higher in gastric than in oesophageal variceal bleeding, 4.8 ± 0.6 *vs* 2.9 ± 0.3 transfusion unit/person, *P* \< 0.01\[[@B3]\].

PRIMARY PROPHYLAXIS
===================

In view of the absence of data GOV1 should follow same guidelines as OV\[[@B10]\] and thus, we are going to discuss the management of fundal varices only in this section.

There is only one trial assessing primary prophylaxis in patients with GV and it was a prospective study. Eighty-nine cirrhotic patients with high risk GV, *i.e*., large (\> 10 mm) and located in the fundus (GOV2/IGV1) were included. They had no history of gastrointestinal bleeding and no OV were present at diagnostic endoscopy. They were randomized to receive either cyanoacrylate injection until complete obliteration (Group I), or propranolol with a target heart rate of 55/min or maximal dose of 360 mg/d (Group II), or no treatment (Group III). The median follow-up period was 26 mo\[[@B11],[@B12]\] (Table [1](#T1){ref-type="table"}).

###### 

Risk of bleeding, mortality and complication rate according to treatment group\[[@B11]\]

  **Characteristics**       **Cyanoacrylate Group I** **(*n* = 30)**   **Propranolol** **Group II** **(*n* = 29)**   **No treatment** **Group III** **(*n* = 30)**   ***P* value**
  ------------------------- ------------------------------------------ --------------------------------------------- ----------------------------------------------- ---------------
  GV bleed                  10%                                        38%                                           53%                                             0.003
  Bleed-related mortality   0                                          10%                                           24%                                             0.034
  Overall mortality         7%                                         17%                                           26%                                             0.113
  Complications             3%                                         3%                                            7%                                              1

This study showed that cyanoacrylate injection was superior to propranolol and to no therapy in preventing bleeding. Some experts recommend using non-selective beta-blockers (NSBB) as primary prophylaxis and avoiding cyanoacrylate injections because they consider this study very particular since it was conducted in a single expert centre and thus, it is considered not enough evidence to generalise its findings\[[@B13],[@B14]\]. Glue injection requires expertise which is not always available and the low complication rate in the study reflects the high skills of endoscopists who conducted the study, which is not widely reproducible. Moreover, data suggesting that carvedilol is more effective in reducing the hepatic venous pressure gradient (HVPG) may reduce the gap in efficacy between NSBB and cyanoacrylate injection. On the other hand, it is well known that bleeding from GV does not depend only on the HVPG, but also on the wall tension and size of the varix. Some experts refrain from issuing any recommendation in view of the lack of strong evidence\[[@B10]\]. There is a clear need for research in this area.

SECONDARY PROPHYLAXIS
=====================

In view of the absence of data GOV1 should follow same guidelines as OV\[[@B10]\] and thus, we are going to discuss management of fundal varices only in this section as well.

There is less evidence supporting prevention of re-bleeding in GV compared to OV. There have been trials testing NSBB, endoscopic injection of tissue adhesives, endoscopic band ligation (EBL), Transjugular Intrahepatic Portosystemic Shunt (TIPS), and Balloon-occluded Retrograde Transvenous Obliteration (BRTO). It is important to note that these studies included patients at the time of the index bleeding which could be confusing in terms of overlap with treatment of acute bleeding, but patients with uncontrolled bleeding were excluded. Therefore, all of participants had successful treatment of the acute bleeding.

Cyanoacrylate injection and beta-blockers
-----------------------------------------

There are two prospective trials comparing NSBB versus glue injection alone and versus glue injection plus NSBB\[[@B15],[@B16]\].

The first study compared endoscopic injection of cyanoacrylate versus propranolol. Thirty-two patients were allocated in each group. All patients had portal hypertension secondary to liver cirrhosis and all had fundal varices, *i.e*., GOV-2 with eradicated OV or patients with IGV-1, all of them were large, *i.e*., at least 10mm in width. These types of GV have the highest risk of bleeding. Re-bleeding from GV was managed with TIPS or surgery in the cyanoacrylate group and with cyanoacrylate injection in the propranolol group. The fact that the two groups received different rescue therapies may be a bias affecting survival. Patients on the propranolol branch were monitored daily until the target dose was achieved. Afterwards, they were monitored every three months. Results showed that rate of re-bleeding and mortality were significantly lower in the cyanoacrylate group, 10% *vs* 44%, *P* = 0.004 and 3% *vs* 23%, *P* = 0.023\[[@B15]\]. We must interpret these results with caution because all patients were enrolled shortly after GV bleeding but 77% of them did not receive endoscopic treatment to control the acute bleeding. Thus, an important part of the patients allocated to Beta-blocker group did not receive adequate endoscopic treatment for the episode of index bleeding while the patients allocated to the glue injection group did. This difference would be a disadvantage in the Beta-blocker group regarding re-bleeding rate.

The second study compared glue injection alone versus glue injection plus propranolol. Forty-eight and 47 patients were included in each group, respectively. The study showed similar re-bleeding rates between both groups, 54% *vs* 47%, *P* = NS. Mortality rate was also similar, 42% *vs* 47%, *P*= NS\[[@B16]\]. Authors stated that these findings could be explained because portal hypertension may not be as critical as in OV\[[@B17]\], and because most patients have segmental portal hypertension or gastro-renal portosystemic shunting. Patient in the beta-blocker group experienced more asthenia, 60% *vs* 23%, *P* \< 0.01, but overall side effects were similar in both groups. Experts recommend eradication with cyanoacrylate injections as first line therapy\[[@B14]\].

TIPS and histoacryl^®^ injection
--------------------------------

Histoacryl**^®^** is monomeric n-butyl-2-cyanoacrylate. One prospective study compared both treatments in patients with cirrhosis and gastric variceal bleeding. Participants were selected at the time of index bleeding from GV. Patients bleeding from OV were excluded. Patients with severe decompensation of cirrhosis were also excluded. Acute bleeding was treated with somatostastin and glue injection initially. Thirty-five patients were allocated to TIPS and 37 to cyanoacrylate injections. Re-bleeding from GV was lower in the TIPS group, 11% *vs* 38%, *P* = 0.014. Nevertheless, upper GI bleeding and 2-year survival were similar between both groups: 43% *vs* 59% and 70% *vs* 83%, respectively\[[@B18]\]. The lack of impact on mortality may be attributed to the increased rate of hepatic encephalopathy and to liver dysfunction in the TIPS group, two of the patients in the TIPS group developed liver failure. According to the authors, there was some delay in elective treatment. In fact, two episodes of gastric variceal bleeding occurred between randomization and elective treatment. Moreover, the high rate of re-bleeding in the Histoacryl^®^ group could be related to the non-compliance of some patients and to the low dose injected at each session. Furthermore, some of the bleeding episodes attributed to GV were ulcers post glue injection and not to portal hypertension. Those patients were started on proton pump inhibitors only when an ulcer was diagnosed during endoscopic follow-up and not as standard prophylaxis. Finally, half of the patients included in this study had GOV1 which clinical characteristics are similar to OV and not to fundal varices (GOV2 and IGV1). There is a clear need of research in this area.

Thrombin injection and BRTO have been evaluated only in the acute bleeding setting, but no as prophylactic treatment.

MANAGEMENT OF ACTIVE BLEEDING
=============================

Multiple guidelines are available that discuss the management of active variceal bleeding, these include the American Association for the Study of Liver Disease 2016 guidelines\[[@B13]\], the British Society of Gastroenterology (BSG) 2015 guidelines\[[@B14]\], and the 2015 International consensus statement (Baveno VI)\[[@B10]\].

The main stay of treatment for gastric variceal bleeding is initially similar to that of oesophageal variceal bleeding and is based on good fluid resuscitation, correction of coagulopathies, early pharmacological treatments with antibiotics and vasoactive medications and early endoscopic intervention. Radiological management, balloon tamponade and surgical management are typically reserved for those who fail to achieve haemostasis with endoscopic and pharmacological therapy; although the early use of interventional radiological procedures is likely to play a greater role in the management of gastric variceal bleeding\[[@B10]\].

Restoration of circulating volume should be achieved whilst avoiding over transfusion to prevent a rebound of portal hypertension and precipitate re-bleeding. A recent study showed that a restrictive transfusion policy to a haemoglobin of 7-8 g/dL resulted in better outcomes and less complications\[[@B19]\]. With regards to coagulopathies the BSG guidelines suggest a platelet transfusion if the count is below \< 50 × 10^9^/L and fresh frozen plasma to be used for patients with a ﬁbrinogen level of \< 1 g/L or clotting derangement \> 1.5 times greater than normal\[[@B14]\]. Although, in contrast, the Baveno Consensus statement feel that recommendations regarding coagulopathy and thrombocytopenia could not be made on the basis of currently available data\[[@B10]\]. We would suggest that correction of coagulopathies be based on local guidelines and patient factors such as the severity of the bleeding and their co-morbidities.

Pharmacological treatments for active gastric variceal bleeding
---------------------------------------------------------------

Initial management of GV bleed should include early use of pharmacological agents in the form of prophylactic antibiotics and vasoactive drugs and these should be initiated at an early stage\[[@B10]\].

**Antibiotics:** Prophylactic antibiotics should be given to all patients with variceal bleeding to decrease the risk of bacterial infections and improve survival and is recommended in all of the prior mention guidelines and consensus. Antibiotics of choice are those that are active against enteric bacteria of which Cephalosporins are the most widely used and studied. Data was first published in 1985 showing prophylactic antibiotics reduced the rate of infections in patients with cirrhosis and variceal bleeding\[[@B20]\] and multiple studies and meta-analysis since have confirmed this\[[@B21]\]. Moreover, other studies showed that re-bleeding rates are lower after the use of prophylactic antibiotics\[[@B22]\]. No studies have been published looking specifically at antibiotic therapy solely in GV haemorrhage but many studies discussed variceal bleeding without differentiating between OV and GV bleeding.

A 2011 meta-analysis of 12 trials including 1241 patients looked at antibiotic prophylaxis against placebo/no antibiotic prophylaxis in patients with cirrhosis and upper gastro intestinal bleeding and reported that antibiotic prophylaxis was associated with reduced mortality (RR 0.79, 95%CI: 0.63-0.98), reduced bacterial infections (RR 0.35, 95%CI: 0.26-0.47), reduced re-bleeding (RR 0.53, 95%CI: 0.38-0.74) and shorter length of stay (MD -1.91, 95%CI: -3.80-0.02)\[[@B23]\]. No note was made of whether any of these trials looked purely at GV bleeding and in fact, some trials included non-variceal haemorrhage.

A current Cochrane review protocol has been published in November 2018 stating the aim of reviewing the role of antibiotics in patients with cirrhosis and variceal bleeding\[[@B24]\].

The choice of antibiotics should be guided by local microbiology advice and guidelines and take into account the prevalence of local resistance, the prior use of prophylactic antibiotics and other external facts, for example norfloxacin is no longer available in the United States nor in the United Kingdom.

**Vasoactive medications**: Vasoactive drugs decrease the portal venous blood flow. They include vasopressin and its analogue terlipressin, and somatostatin and its analogue octreotide. Their use is recommended in all major guidelines although again, it must be noted that no studies have looked purely at the use of vasoactive medication in GV bleeding\[[@B10],[@B13],[@B14]\].

In 2012, a metanalysis of 30 trials including 3111 patients showed that the use of vasoactive agents was associated with a significantly lower risk of 7-d mortality (RR 0.74; 95%CI: 0.57-0.95), an improvement in haemostasis (RR 1.21, 95%CI: 1.13-1.30), less transfusions requirement (pooled mean difference -0.70 units of blood transfused, 95%CI: -1.01 to -0.38;) and a shorter duration of hospitalisation (pooled mean difference -0.71 d; 95%CI: -1.23 to -0.19). They reported that studies comparing different vasoactive agents did not show a difference in efficacy, although the quality of evidence was very low\[[@B25]\].

Terlipressin is a synthetic analogue of vasopressin that is administered as intermittent injections. In a meta-analysis it showed lower risk of complications compared to vasopressin\[[@B26]\]. It is currently not licensed for use in the United States but is the preferred medication of choice outside of the United States. A Cochrane review in 2003 showed that terlipressin was the only medication to reduce mortality\[[@B27]\].

Endoscopic management
---------------------

Studies reviewing the endoscopic management of GV bleeding are limited compared to those related to OV bleeding interventions; however, endoscopy intervention is still the main stay of treatment and should be offered to all patients with suspected severe variceal bleed immediately after resuscitation or for more stable patients within 24 h\[[@B14]\].

**Tissue adhesives:** Endoscopic therapies that have been studied include tissues adhesives mainly cyanoacrylate glues but also fibrin and thrombin therapy, EBL and sclerosants including alcohol; with the use of tissue adhesive being consider as first-choice treatment in most parts of the world.

Sclerosing agents including alcohol have been used with varying success in GV bleeding, often with high re-bleeding rates\[[@B28]\] and the most current ASGE guidelines on sclerosing agents, whilst focusing mainly on their use in OV's, suggest their use should be limited but may be considered in some circumstances such as treating OGV combined with EBL\[[@B29]\].

Only a small number of studies could be found looking at EBL for active GV bleeding and often with low numbers of participants. One study reported a series of 27 patients with GV, with active bleeding in 18 patients, EBL achieved haemostasis in 16 of the 18 patients (88.8%). However, recurrent bleeding was noted in five of the 27 patients (18.5%)\[[@B30]\]. Another study reported 22 patients with active bleeding from GV treated with EBL; all patients achieved initial haemostasis and there was no immediate complication; however, four patients (18.2%) developed early re-bleeding\[[@B31]\].

One randomised study looked at the use of tissue adhesive versus EBL for acute GV bleeding and whilst both interventions were as effective at controlling the initial bleed, the use of glue was associated with lower re-bleeding rates\[[@B32]\].

A meta-analysis of tissue adhesive versus EBL for active GV bleeding, only including three suitable trials with 194 patients, reported that control of bleeding was achieved in 93.9% of patients treated with tissue adhesive versus 79.5% in the EBL groups (*P*  =  0.032). Re-bleeding rate was comparable in GOV2 between the 2 interventions (35.7% *vs* 34.8%, *P*  = 0.895), but cyanoacrylate use was superior at reducing re-bleeding rates in GOV1 and IGV1\[[@B33]\]. They concluded that tissue adhesives were superior but that in places where it was not available EBL could still be a useful treatment option.

With regards to tissue adhesives cyanoacrylates glues are the commonest used and are a group of synthetic glues that solidify rapidly on contact with weak bases *i.e*., water and blood. They are often mixed with lipiodol, any oily emulsion, to slow their rate of solidification thus reducing the chance of inadvertent adherence to the endoscope or catheter and also allowing imaging visualisation of the glue after injection in the case of complications and distal embolization.

ASGE reports that cyanoacrylates use has an initial haemostasis rates in the reign of 80%-90% and that tissue adhesive is superior to sclerotherapy or EBL for control of GV haemorrhage\[[@B34]\]. Higher rates of haemostasis have been reported in many studies ranging from 91%-100% with re-bleeding rates ranging from 7% to 28%\[[@B35],[@B36]\]. The Baveno consensus and the BSG guidelines recommend the use of tissue adhesives such as N-butyl cyanoacrylate in the use of GV bleeding\[[@B10],[@B14]\].

Other tissues adhesives include thrombin which is a human or bovine protein that affects haemostasis by converting fibrinogen to a fibrin clot. There are no controlled trials looking at its use but one case series looked at 37 patients and reported that human thrombin was an effective treatment for active GV bleeding but re-bleeding occurred in 4 patients\[[@B37]\]. Other case series would suggest its use is safe and effective with low side effect profile but with repeated interventions sometimes needed\[[@B38],[@B39]\].

**Hemospray:** TC-325 (Hemospray, Cook Medical, Winstom-Salem, North Carolina, United States) is a haemostatic powder which becomes cohesive and adhesive when gets in contact with blood or tissue in the GI tract, forming an effective mechanical barrier covering the bleeding site and thus, achieving quick haemostasis. Its effect lasts approximately 24 hours, because the haemostatic layer sloughs off. Currently, it is only licensed for the treatment of non-variceal Upper GI bleed. However, two recent studies by Ibrahim et al have shown that Hemospray could be employed in active variceal bleeding as a bridge to a definitive treatment\[[@B40],[@B41]\].

The first study\[[@B40]\] was a single arm prospective study on 38 patients admitted with acute variceal bleed from oesophageal or GV (GV were present in 10% and IGV2 were present in 6.6%). Gastroscopy was performed within 6 hours of admission after hemodynamic stabilization to confirm acute variceal bleeding and Hemospray was applied as primary measure. Clinical haemostasis was achieved in 29 of 30 (96.7%). Only 13 of 30 patients (43.4%) had active bleeding at the time of endoscopy. A follow up endoscopy was performed within 24 h for definitive treatment with either banding or cyanoacrylate injection.

The second study\[[@B41]\] was a recent prospective, randomized study including 86 patients with active variceal bleeding from oesophageal or GV who were randomly allocated to early endoscopy (within 2 h) with application of hemospray plus pharmacological therapy or to a group who received pharmacological therapy alone. The authors showed higher haemostasis rate at the time of definitive endoscopy (within 12-24 h) and lower mortality rate in the intervention group. The authors concluded that hemospray could be employed as a bridge to definitive intervention in remote centres where the expertise to apply banding/glue injection is not easily available but the one to apply hemospray is. Probably, this recommendation is applicable to a minor proportion of centres. Moreover, their findings may suggest that earlier endoscopic intervention is better, regardless of the type of intervention, especially if the medical treatment is not the recommended first line option, they used octreotide instead of terlipressin.

There was also an anecdotic report employing Hemospray as a rescue therapy of actively bleeding gastric varix after failure of cyanoacrylate injection\[[@B42]\]. Currently, there is still little evidence to support the routine use of Hemospray in the management of active variceal bleeding.

Rescue measures
---------------

**Balloon tamponade:** Balloon tamponade is an effective short-term measure to achieve control of bleeding; however, due to the observed complication rates and the high risk of re-bleeding once the balloon is deflated this measure should be considered a temporary measure until definitive control of the bleeding can be achieved.

The use of balloon tamponade was first described as early as 1930 by Westphal but was named as Sengstaken-Blakemore (SB) tube in after the Sengstaken and Blakemore paper in 1950. Three tubes are available, the SB tube, which has two balloons, gastric and oesophageal, and a gastric suction port, the Minnesota tube (a modified SB tube with the addition of an oesophageal suction port to try and prevent aspiration), and the Linton- Nachlas tube, which has a single gastric balloon, but of larger volume and a gastric suction port only. Their use has decreased over time as endoscopic and pharmacological measures improve outcomes and remove the need for balloon tamponade\[[@B43]\].

Most studies regarding balloon tamponade relate to OV bleeding\[[@B44]\] or do not differentiate between OV and GV bleeding, however one study found initial success rates of 88% with the use of balloon tamponade in GV (*vs* 91.5% in OV bleeding) whilst their reported complication rate was 10% and mainly related to aspiration\[[@B45]\].

Complications of balloon tamponade relate normally to misplacement of the tube or pressure effects from over inflation or the balloon being inflated for too long. Complications include oesophageal ulceration, necrosis and rupture and aspiration pneumonia\[[@B46]\] and consequently their use is recommended to be limited to temporary control until more definitive management can be put in place\[[@B14]\].

**TIPS:** It is widely used as a salvage option for GV bleeding and is increasingly used as first line treatment, especially in the United States and Europe whilst BRTO remains more commonly used in the Eastern countries.

TIPS was first shown to be successful for GV bleeding in a 1998 study that showed outcomes for TIPS in acute GV versus OV bleeding was equal with haemostasis being achieved in all but one patient. Re-bleeding occurred in 4/28 patients due to shunt thrombosis or occlusion, which the authors report was easily diagnosed and managed. The study therefore established the role of TIPS as a rescue procedure in management of uncontrolled GV\[[@B47]\].

Investigating the role of TIPS in GV remains difficult as many studies do not distinguish OV from GV bleeding and some pivotal studies in TIPS exclude patients with isolated GV bleeding\[[@B48]\]. Due to severe hepatic dysfunction often patients are not TIPS candidates and TIPS is not available in all centres thus the use of cyanoacrylate glue may be the only viable option for control of the haemorrhage.

A single centre study that showed in cyanoacrylate glue *vs* TIPS there was no difference in re-bleeding rates but noted that patients treated with glue therapy had significantly less long-term morbidity then the TIPS patients\[[@B49]\] and this was again reported in a retrospective review in 2015 comparing cyanoacrylate glue with TIPS which noted no difference in re-bleeding rates and mortality\[[@B50]\].

**BRTO:** BRTO is an interventional radiology technique which accessed the GV via a gastrorenal shunt, which is occluded with a balloon while the sclerosant agent is injected in the GV. There has been a series of retrospective reports, but no prospective trial has been conducted so far. Early reports showed it was a feasible procedure\[[@B51]\]. Technical success is high and it is an effective method when employed as prophylaxis\[[@B52]\] and also in the acute setting\[[@B53]\]. The main side effects include the development of new or progression of pre-existing OV, vascular damage or migration of the sclerosant agent when the balloon is inadvertently displaced. When BRTO is compared with TIPS it seems that BRTO is equally effective\[[@B54]\] or even superior than TIPS\[[@B55]\], but the evidence is based only on retrospective series of patients and thus, these results cannot be generalized. There has been a recent meta-analysis based on six studies comparing TIPS *vs* BRTO which showed a decrease in mortality rate in the BRTO compared to the TIPS group (RR 0.44, 95%CI: 0.35-0.56, *P* \< 0.01). It also showed BRTO group had lower re-bleeding risk (RR0.38, 95%CI: 0.24-0.59, *P* \< 0.01) and lower encephalopathy risk (RR: 0.07, 95%CI: 0.03-0.16, *P* \< 0.01)\[[@B56]\].

The current recommendation for BRTO is to be applied as a rescue therapy when TIPS is contraindicated, such as in cases of advanced liver failure or hepatic encephalopathy. Nevertheless, a gastrorenal shunt must be present to use BRTO.

**Surgery:** It is applicable only in highly specialised centres and consists of selective shunts in carefully selected patients, with well-preserved synthetic function, otherwise risk of complications is unacceptably high\[[@B57]\]. In cases of segmental portal hypertension, splenectomy could be considered\[[@B7]\](Figure [2](#F2){ref-type="fig"}).

![Algorithm of management of gastric varices: Primary prophylaxis, acute bleeding and secondary prophylaxis. ^1^Patients with gastroesophageal varices (GOV)-1 or GOV2 extending close to the cardias may be treated with endoscopic band ligation if the varix diameter is smaller than the diameter of the cap of the ligation device. Hb: Haemoglobin; TIPS: Transjugular intrahepatic portosystemic shunt; BRTO: Balloon-occluded retrograde transvenous obliteration.](WJH-11-250-g002){#F2}

CONCLUSION
==========

There is little literature regarding management of GV compared with the abundant quantity published on OV. Most recommendations for the management of acute bleeding are extrapolated from trials including mainly patients with OV bleeding and only a small proportion with GV. In fundal varices (*i.e*., GOV2 and IGV1) management with cyanoacrylate injections is the preferred option leaving TIPS or BRTO as a rescue therapy. With regards to prophylaxis, there is not enough evidence on secondary prophylaxis and even less on primary prophylaxis to make strong recommendations. Probably, cyanoacrylate injection has a role in both primary and secondary prophylaxis, but most experts prefer to suggest NSBB in primary prophylaxis as they are less invasive and easily accessible. There is still a wide area for research in GV therapy.
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